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of neutral and acid sterols by 30% to 40% (based on body weight). Bac-
terial conversion of primary to secondary bile acids occurred more exten-
sively in rats fed the high fat diet than in those fed the low fat diet.
The possibility that bile acids may have tumor-promoting effects is
supported to some extent by the finding that bile acids affect cell ki-
netics in the intestinal epithelium. Diversion of biliary and pancrea-
tic secretions from the intestine decreases DNA synthesis and cell pro-
liferation (Fry and Staffeldt, 1964; Ranken e£ _al., 1971; Roy et al.,
1975), whereas the administration of secondary bile acids increases cell
proliferation in liver bile ducts and the biliary tract epithelium
(Bagheri et_ al^*, 1978).  Inhibition of DNA synthesis and cell prolifer-
ation has also been observed in the rat colon following biliary diversion
(Deschner and Raicht, 1979).
Possible promotional effects of bile acids on bowel tumorigenesis
were suggested in studies initiated by Narisawa et al. (1974) and com-
pleted, with a large sampling of bile acids, by RedcTy" and colleagues
(see review by Reddy e£ al*, 1980).  In these studies, N-methyl-N1-
nitro-N-nitrosoguanidine (MNNG), which is a direct-acting carcinogen,
was administered intrarectally to conventional or germfree rats for 2
weeks.  During the subsequent 16 weeks, 20 mg doses of sodium cholate,
sodium chenodeoxycholate, or sodium lithocholate in 0.5 ml of peanut oil
were administered intrarectally to rats 3 times a week.  No tumors were
detected in the control groups. The total number of large bowel tumors
in each of the conventional and germfree rats given intrarectal instilla-
tions of bile salts was greater than in rats given MNNG without bile
salts.  These data also suggest that gut microflora was not required
for the effect of bile acids to be manifested. In this study, the
quantity of bile salts administered intrarectally was approximately 20
to 60 times higher than that normally excreted in the feces during a
24-hour period. Perhaps more importantly, the instillations at levels
of approximately 100 mM were at least 10 times higher than the normal
concentrations of these salts within the lumen of the bowel.
Palmer (1979) observed that bile salts interact readily with mem-
branes from artificial liposomes, bacteria, and mammalian cells.  The
well-studied cytotoxic effects of bile salts are invariably preceded by
alterations in membrane permeability in red blood cells, in a variety of
tissues, and in mucosal cells of both the large and the small intestine
(Dawson and Isselbacher, 1960; Dietschy, 1967; Hoffman, 1967).  In one
study, the effects of these salts upon permeability (and presumably
cytotoxicity) in the gut were minimized when conjugated bile salts were
added to the unconjugated bile salts in sufficiently high concentrations
(Low-Beer £t al^., 1970). Thus, it cannot be determined whether the
effects of intrarectally instilled unconjugated bile salts demonstrated
classic tumor promotional activity or resulted from nonspecific damage
and repair activity associated with increased cellular proliferation of
the colonic mucosa induced by the high intraluminal concentration of the
salts.

